<p> Cold subduction slabs can transport significant amount of water into the deep Earth.
(e.g. refs. 2, 15 ). Experimental studies of simplified and natural H 2 O-bearing systems support the idea that significant amount of water can be transported to the deep Earth`s interior. Oceanic sediments (if being transported to the deep mantle) may contain high pressure topaz-OH and phase Egg, as well as clathrate hydrates and ice VII (see below) and basaltic crust can transport water as zoicite, lawsonite, and amphibole 15 . Fig. 1 18 . Its position in PT space is in excellent agreement with the most recent experiment on ice VII melting curve obtained by both Raman spectra and X-ray diffraction in the EHDC 19 .
Irrespective the experimental results on the melting of ice VII (see references for other experiments in 1, [18] [19] ), it remains solid at the coldest slab PT path as suggested by Bina and Navrotsky 4 ( Fig. 1) . It has been shown (e.g. ref.
2 ) that at the temperature slightly above the melting point of ice VII at a given pressure (along a curve similar to curve B in Fig. 1 ), antigorite undergoes a series of solidsolid transformations to other hydrous phases (which, with increasing pressure, are phase A, phase E, superhydrous phase B and phase D) without loss of its initial water content of about 3.7 wt. %. It is also well known that high-pressure modifications of olivine wadsleyite and ringwoodite can accommodate significant amount of water (up to 3 wt.% in their structures) (e.g. ref.
2-3 ). The 10-Å 16 phase (the only phase, which contains molecular water among those discussed above) may be also important as a water carrier, especially in warmer subduction slabs at the conditions of socalled "choke point", where severe dehydration melting related to island arc environments may take place. Another important source of subducting water, which might be previously underestimated are clathrate hydrates (gas hydrates) [5] [6] 20 , which are stable in oceanic sediments, including accretionary prism sediments (e.g. ref
21
). They do not interact with surrounding sediments and can be accumulated in huge amounts. Subduction of clathrates is questionable, since they have low density relative to the host rocks, however, if their buoyancy force is not high, they can transport much water to the deep mantle. Fig. 1 (Fig. S1 ).
Summarising above statements, there are varieties of water-bearing mineral and crystalline hydrate to ice reactions, which allow the transport of water into the deep mantle by cold slabs (e.g.
type D subduction, Fig. 1 ).
<p> Consider now a slab subducting rapidly along the PT path marked by a red dotted curve in Fig. 1 , or at slightly higher temperatures. In dry conditions the temperature contrast between the slab and the ambient mantle will ensure that olivine is preserved while crossing the upper mantletransition zone boundary at about 410 km depth 10 . An olivine-bearing slab in the wadsleyitedominant transition zone will attain positive buoyancy and deflect to the horizontal 10 . If the slab can pass further through 410 km it will attain positive buoyancy at the transition zone -lower mantle boundary at about 660 km depth 10 . Olivine-wadsleyite transformation occurs at higher speed under the hydrous conditions 23 . Buoyancy of a dominantly dry slab with hydrated upper part was not modelled numerically. Irrespective the modelling it was well documented in seismic images worldwide that some slabs cannot sink deeper than transition zone (e.g. ref.
24
), but they move horizontally as long as subduction continues without break-off of the slab. (Alternatively, the slab can be fixed while the lithospheric plate runs over it. The effect remains the same; stagnant slab propagate beneath inner continental parts). This effect is known as slab stagnation. With time, the stagnant slab will heat up to the temperature of the ambient mantle along the horizontal part of the red dotted curve in Fig. 1 . With increasing temperature phase E will decompose to wadsleyite and fluid, and then wadsleyite gradually lose its water to produce free H 2 O-bearing fluid (Fig. 1) . This fluid will arise to 410 km discontinuity, where it can be accumulated in dense hydrous melt 8 up to appropriate amount.
In the lowermost upper mantle water can be completely dissolved in the olivine structure if the total amount of H 2 O does not exceed the water-capacity of the olivine at that depth (the preferred estimate of which is about 0.5 wt.% at 1200 o C and 12-14 GPa) [25] [26] [27] . The addition of 0.5 wt. % of water to the olivine structure has the same effect on olivine density as raising the temperature by 240 o C 27 . Thus, release of water from the stagnant slab is equivalent to heating the mantle above by a value considered sufficient for a thermally buoyant mantle plume (e.g., ref
28
). A water-driven mantle diapir (a plume in the fluid dynamical sense) will rise by its own buoyancy and melt on crossing its wet solidus beneath thick cratonic lithosphere (Fig. 1) . Such a water cycle, linked to cold subduction, slab stagnation and wet diapir rising, is expected to result in magmatism similar to that seen in island arc systems, but at larger distance from a trench and induced by slab dehydration at greater depths 2,9-11 . <meth1ttl> 'Methods'.
<meth1hd> To calculate the initial melt compositions of the Angara-Taseevskaya sills, Mg-number (Mg/(Mg+0.85Fe total ) and Sr/Pr ratios were used as proxies of crystal fractionation of olivine and plagioclase, respectively (see Fig. S2 ). The role of clinopyroxene and rutile fractionation was estimated through CaO/Al 2 O 3 and Th/U variations to be not important compared to olivine and plagioclase 11 . A model of equilibrium fractionation was applied 40 for recalculating all elements plotted in Fig. 3 . Bulk distribution coefficients were calculated from olivine/melt and plagioclase/melt distribution coefficients listed in Table S2 . Proportions of these minerals were estimated from Mg-number versus Sr/Pr diagram ( Fig. S2 ). After addition of olivine and plagioclase the Mg-number in recalculated compositions became close to 0.7, the usual value used to testify equilibrium with mantle peridotite. Comparison between measured and recalculated values is shown in Fig. S3 . Both datasets reveal similarities with the island arc basalts, but the similarity is enhanced in the recalculated dataset, mainly due to the effect of the plagioclase fractionation on Sr. <corr> Correspondence and requests for materials should be addressed to aivanov@crust.irk.ru.
<LEGEND> Figure 1 . Stability of water-bearing minerals and ice VII at mantle conditions 1, 2, 3, [16] [17] [18] .
The pressure is shown only to 20 GPa (~600 km depth) and temperature is limited to 1700 Supplementary Information for paper "Siberian flood basalt magmatism and Mongolia-Okhotsk slab dehydration" Fig. S1 is a summary of experiments 1-3 with clathrate hydrates, which show that methane hydrate (common oceanic gas hydrate) is stable at higher temperature compared to hydrogen and argon hydrates. Dolerite sills in the Angara-Taseevskaya syncline were considered to be an intrusive formation of the Siberian Traps as early as 1873 by Alexander Czekanowski 4 . Similar dolerite intrusions are abundant throughout the entire Siberian Traps province exposed in the Siberian craton. In total, the volume of intrusions was estimated to be as large as 0.8 x 10 6 km 3 , which is nearly a half of the preserved volume of lava and volcanoclastic deposits 5 (also see 6 for review). The geology and petrography of the sills within the Angara-Taseevskaya syncline were studied in detail in the 1960-1970s 7-8 . The sills were recently dated using the 40 Ar/ 39 Ar technique to be Early to Middle Triassic 9-10 . Study of major and trace elements has shown that compositional variations of the sills are controlled by olivine and plagioclase fractionation 11 in general agreement with earlier petrographic records [7] [8] . The concentrations of selected elements for the dolerites of the sills are listed in Table S1 .
<p> Mg-number (Mg/(Mg+0.85Fe total ) and Sr/Pr ratios were used as proxies for crystal fractionation of olivine and plagioclase, respectively (see Fig. S2 ). To fit observed variations in Fig.  S2 the model of equilibrium crystallization 12 of plagioclase and olivine was used. D Mg/Fe of 2.8 for olivine was used to model Mg-number variations. Mineral/melt distribution coefficients for Sr and Pr to model plagioclase fractionation are listed in Table S2 . Proportions of fractionated olivine and plagioclase derived from the Fig. S2 were taken to calculate bulk distribution coefficients from mineral/melt distribution coefficients (Table S2) to recalculate all measured concentrations in rocks to their initial melts with the amount of added olivine and plagioclase derived from the Fig. S2 . Originally measured concentrations and those in the calculated initial melts are provided in Table  S1 . Fig. S3A compares these two datasets. Initial melts are lower in abundance of all trace elements due to the bulk distribution coefficients for all elements below 1. The general patterns in the both datasets are similar with the exception of Sr, because Sr is compatible (D > 1) in plagioclase 14 (Table S2) . Fractionated rocks (those with low Mg-number) are characterized by Sr depletion relative to neighboring elements, whereas their initial melts are characterized by Sr enrichment. The recalculation procedure was not robust and could lead to overcorrection. To show that this potential problem does not invalidate the conclusion, the compositions of initial melts of the three most magnesium-reach (least fractionated) samples are plotted in Fig.3B together with the range of initial melts for the East Kamchatka arc 13 . It may be seen that the initial melts of the least fractionated sills of the Angara-Taseevskaya syncline and those of the typical island arc tectonic setting are indeed remarkably similar to each other.
<p> Nb/La ratio can be used as a proxy of subduction influence because it is not affected by crystal fractionation of plagioclase and olivine (Fig. S4) 
